The scanning electron micrographs were taken with scanning electron microscope (SEM, S-4800, Hitachi). The UV-vis absorption spectra were recorded on a UV-2550 spectrophotometer (Shimadzu, Japan). The structure of nanomaterials was analyzed using Raman spectroscopy (Renishaw InVia Reflex, UK). X-ray diffraction (XRD) was performed with an X-ray diffractometer (Ultima IV, Rigaku, Japan). A threeelectrode system contained a modified glassy carbon electrode (GCE, Φ=4 mm) as working electrode, a platinum wire as auxiliary electrode and a saturated calomel electrode (SCE) as reference electrode.
Electrochemical measurements
All electrochemical experiments were carried out in a conventional electrochemical cell containing a three-electrode arrangement. CVs of the electrode fabrication were performed in 2 mL 5 mM Fe(CN) 6 3-/4-solution containing 0.2 M KCl, 3 scanning from -0.6 V to 0.2 V at a scan rate of 100 mV/s. DPV was performed in 2 mL 0.1 M PBS (pH 7.4) to investigate the performance of the sensor. The DPV measurement was taken: the potential range was from 0.1 to 0.7 V, modulation amplitude was 0.05 V, pulse width was 0.05 s, and sample width was 0.0167 s.
Synthesis of Fe 3 O 4 @Au magnetic nanocomposites
Firstly, gold nanoparticles were prepared according to the reference 1 
Preparation of Fc-peptide conjugate
The conjugate CEHSSKLQLAK-Fc was designed to contain a peptide sequence HSSKLQ, and Fc was conjugated to an N-terminal amino group through a condensation reaction. Its C-terminal is cysteine, whose thiol group is used for coupling to the 
Preparation of the functionalized electrode
First of all, MWCNTs were carboxyl-functionalized and shortened by refluxing in a mixture of concentrated H 2 SO 4 /HNO 3 (1:3 v/v) for 40 min at 100 o C, followed by washing to neutrality with ultrapure water 3 . And then, 1 mg carboxyl-functionalized
CNTs and 1 mg PAMAM were suspended in 2 mL ultrapure water and sonicated to obtain a homogeneous CNTs-PAMAM black solution, inset of Scheme 1D showed a representative SEM image of CNTs-PAMAM nanohybrids.
Prior to use, the GCE was polished on a polishing cloth with 0.3 and 0.05 mm alumina powder respectively to obtain a mirror-like surface, and sonicated with ethanol and ultrapure water. After that, 10 µL of the CNTs-PAMAM solution was dropped onto the pretreated GCE to increase the effective area of the electrode. Then the electrode was dried at room temperature and immersed in 2.5% glutaraldehyde (GA) solution for 1 h to cross-link amine of the β-CD. Subsequently, 20 L β-CD (1 mM) was dropped onto the activated platform and incubated for 30 min at room temperature. After each step, the modified electrode was thoroughly cleaned with ultrapure water. The finished functionalized electrode was stored at 4 o C when not used.
Results and discussion

Characterization of the Fc-peptide modified Fe 3 O 4 @Au biocomplex
The UV-vis absorption spectra were performed to confirm the conjunction of 
The electroactive surface area of the CNTs-PAMAM modified electrode
In order to illustrate that the prepared CNTs-PAMAM nanohybrids could improve the surface area and conductivity of the biosensor, we designed an experiment to quantitatively detect the electro-active surface area of CNTs-PAMAM modified electrode by recording CVs at different potential scan rates with 
The inclusion of the surface-attached Fc on the GCE/CNTs-PAMAM/β-CD functionalized electrode
In order to investigate the inclusion of the surface-attached Fc on the GCE/CNTs-PAMAM/β-CD functionalized electrode, we performed cyclic voltammetry at GCE/CNTs-PAMAM/β-CD functionalized electrode incubated increasing Fc concentrations (Fig. S5) . As we can see from 11 Table S1 . The proposed method compared with other PSA analytical performance. 
Analytical method
